Oral cancer is a major health problem globally and is considered the sixth most common cancer in the humans.\[[@ref1]\] In India, the prevalence of oral cancer and its associated mortality rates are worst among all the cancers.\[[@ref2]\] Five years survival rate is approximately 50--55% but mostly, the survival rate is only 16% especially when diagnosed at advanced stages.\[[@ref3]\] The diagnostic delay may be due to patient delay or professional delay. However, both can occur. Hence prevention of oral cancer and its associated morbidity and mortality relay upon the early detection.

The presence of epithelial dysplasia is generally accepted as one of the most important predictors of malignant development in premalignant lesions. If a premalignant lesion is detected and treated at their initial stage, they may not progress to cancer. Any tool that improves the early detection of lesions can effectively improvise oral cancer screening system. Many light based noninvasive diagnostic techniques has been developed that aids in the early detection of oral cancer. Among these, autofluorescence based diagnostic techniques are emerging as one of the most potential and dynamic tool in the early diagnosis of oral cancer.

Autofluorescence {#sec2-1}
================

When cells interact with the light of particular wavelength, they become excited and re-emit light of varying wavelength (color), which is called as autofluorescence. Autofluorescence of tissues is produced by fluorophores that naturally occurs in most of the human tissues. The naturally occurring fluorophores are collagen, tryptophan, elastin, keratin hemoglobin and NADH etc., Potentially malignant disorders and cancerous conditions cause a change in the concentration of these fluorophores.\[[@ref4]\] They also cause alterations in the natural light scattering and absorption properties of the tissues. Changes in the spectral property of mucosa can be detected and can be used as a tool in diagnosing the potentially malignant disorders and cancerous conditions.

Autofluorescence of oral neoplastic tissue {#sec2-2}
==========================================

The autofluorescence property of oral mucosa depends upon the anatomic location and the type of lesion that occurs on it. In normal mucosa, fluorescence in the ultraviolet (UV) and visible region of the spectrum is predominantly due to the collagen that is present in the connective tissue. The epithelium always shows weak autofluorescence due to the mitochondrial nicotinamide adenine dinucleotide dehydrogenase (NADH) and flavin adenine dinucleotide (FAD) present in the basal cells of the epithelium. Keratin present in the epithelium also produces fluorescence. Neoplasia causes loss of stromal collagen, which leads to loss of autofluorescence. Epithelial dysplasia increases mitochondrial fluorescence of the epithelium. Loss of both epithelial and stromal autofluorescence is observed in inflammatory lesions.\[[@ref5]\]

The major advantage of autofluorescence technique is that they are noninvasive procedures that can minimize the need of unnecessary biopsies. They can be performed on medically compromised patients who are contraindicated for biopsies. They can be performed as *in vivo* chair side procedures, which can be used to define surgical margins of a lesion. They can also be used as a tool in mass screening procedures.

The autofluorescence based diagnostic techniques for oral cancer are:

Visual autofluorescence (visually enhanced lesion scope \[VELscope\])Autofluorescence imagingAutofluorescence spectroscopy.

Visual autofluorescence (Visually Enhanced Lesion Scope) {#sec2-3}
========================================================

The visually enhanced lesion scope is a chair side diagnostic technique now marketed to a general dentist. It consists of a handheld device or scope which illuminated the mucosa with a fluorescent light of wavelength 400 -- 460 nm and a manual unit for direct visualization.\[[@ref6]\] Normal mucosa emits a green autofluorescence when exposed to this fluorescent light due to the presence of naturally occurring fluorophores in the mucosa. Abnormal mucosa appears dark due to the reduction or change in the quantity and quality of fluorophores in the mucosa which occurs due to abnormal or neoplastic changes of the mucosa. Many studies claim that VELscope improves the contrast between normal and lesional area, thereby easy identification of the lesion. Studies on VELscope are listed in the [Table 1](#T1){ref-type="table"}.

###### 

Studies on VELscope for oral cancer detection
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It\'s a rapid and easy way of detecting cancerous changes in the mucosa, which takes only few minutes, so it can be incorporated in day to day clinic practice. It\'s also useful in detecting tumor margin. It can be used in mass screening campaigns to facilitate easy and rapid diagnosis among a high-risk group.

Autofluorescence imaging {#sec2-4}
========================

Autofluorescence imaging is a chairside technique that can highlight a precancerous lesion more efficiently than the normal white light examination. The advantage of autofluorescence imaging when compared to that of the visual autofluorescence VELscope is that visual autofluorescence is always subjective to the observer\'s skill of identifying the lesion but in cases of autofluorescence imaging digital images are captured and they can be compared with the normal algorithm chart to find out high risk or lesional areas.

In this technique, tissues are illuminated with a light source, in the near UV to the green spectral range. The images of the fluorescence produced by the tissue are recorded using a camera. These images capture the alteration in the absorption and scattering events of the tissue. The captured digital images are used to interpret the lesion. Both normal and cancerous oral mucosa appears green in color. The neoplastic tissues possess low autofluorescence intensities when compare to normal tissue due to loss of stromal collagen. Thus, the neoplastic lesions can be demarcated from the normal tissue by a darker shade of green.\[[@ref18]\] Studies on Autofluorescence imaging are listed in the [Table 2](#T2){ref-type="table"}.

###### 

Studies on autofluorescence imaging for oral cancer detection
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Some investigators used photosensitizers, which act as fluorescent markers and increases fluorescence of the tissue thereby favoring detection and demarcation of tumors. One of the most promising photosensitizers for an oral cancer diagnosis is 5-aminolevulinic acid. Lesions showing red fluorescence are mainly due to the porphyrins. This porphyrin fluorescence is usually seen on ulcerated and necrotic surfaces.\[[@ref19]\] They can produce false positive results.\[[@ref4]\]

Autofluorescence spectroscopy {#sec2-5}
=============================

Autofluorescence spectroscopy is a rapidly emerging noninvasive technique that can detect the structural and chemical alteration in oral mucosa. Potentially malignant disorders and oral cancer are always associated with structural and biochemical alterations in the mucosa. Even before the clinical evidence of these lesions, molecular level change occurs. Change in the optical property of the mucosa may give a clue about these early molecular level changes of the mucosa. Compared to autofluorescence imaging, autofluorescence spectroscopy can detect even the minor alterations of the mucosa.

This system consists of a light source usually in the near-UV to visible wavelength range that excites the tissue through a fiber. The fluorescence that is produced in the tissue is received with an analyzer probe. This probe can be disinfected with chlorhexidine gluconate and dried before use on a patient. Measurements were performed under a low ambient light level with the probe in contact with the oral mucosa. The obtained wavelengths are analyzed by a spectrograph. The recorded fluorescence spectra can be saved to a computer, which allows mathematical spectral analysis of many types.

The light source used and the excitation wavelength performed in each studies vary according to each investigator. There will be a decrease in fluorescence intensity and significant difference in the fluorescence intensities between the normal and neoplastic mucosa. Studies carried out using autofluorescent spectroscope for oral cancer detection is listed in [Table 3](#T3){ref-type="table"}.

###### 

Studies carried out using autofluorescent spectroscope for oral cancer detection
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Conclusion {#sec1-5}
==========

Early detection of oral premalignant and malignant lesions is the most effective step of improving the survival rate of oral cancer patients. The main purpose of visual autofluorescence, fluorescence imaging and autofluorescence spectroscopy is to highlight oral lesions and to assist the physicians to locate better the surgical margins. These techniques cannot act as substitute for conventional oral biopsy. A biopsy is the gold standard technique for the diagnosis of oral cancer. Autofluorescence techniques can only act as an adjuvant and cannot be used as a confirmatory test in the diagnosis of oral cancer. Still advancements and standardization protocol is required in this field. As the technology and techniques evolve, these modalities may progressively reduce the need for conventional biopsy techniques, can define the surgical margins, and may emerge as a powerful chair side diagnostic tool for oral cancer.
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